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© Switch provided with Indicator. 



© Disclosed is an indicator built-in switch unit (12, 
40, 50, 140) having a structure in which an indicator 
(20, 24, 34, 44, 52) and a switch (22, 26, 36. 56) are 
received in a casing (14, 18, 26, 48) so that the 
switch is operated by pushing operation of a light- 
transmissible operation cover (24, 28, 42, 60) pro- 
vided in the front side of the indicator. The switch is 
actuated to operate by an operation mechanism 
(441, 64a, 64b, 562; 261, 30. 282; 361. 38, 422) for 
operating the switch by inverting the pushing force 
exerted on the operation cover in response to the 
pushing operation applied onto the operation cover. 
The indicator and switch are attached on a printed 
circuit board (22, 42, 46, 50, 80) arranged in the 
^ casing so as to be substantially in parallel to the 
^ front surface of the casing and so as to project out at 
a part thereof from the casing. 
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SWITCH PROVIDED WITH INDICATOR 



BACKGROUND OF THE INVENTION 



. FIELD OF THE INVENTION 

The present invention relates to an integral 
structure of an indicator and a switch (hereinafter 
referred to as "an indicator built-in switch unit") 
which has a switching function as well as an in- 
dicating function and which is suitable for use in 
such a manner that, for example, it is attached on 
an operation panel of an automatic vending ma- 
chine such as an automatic ticket vending machine. 



DESCRIPTION OF THE PRIOR ART 

As the prior art of such an indicator built-in 
switch unit of the type as described above, there 
have been examples as illustrated in Figs. 1 and 2. 

In Fig. 1, an indicator built-in switch unit 2 is 
configured in a manner so that an indicator 12 such 
as an LED indicator or the like and a switch 1 6 are 
attached on a solid printed circuit board 10 at its 
front and rear sides respectively (upper and lower 
sides respectively in the drawing) with a space 
provided there between for an operation mecha- 
nism. The term a "solid printed circuit board" in 
the specification means a "hard printed circuit 
board" contrary to a flexible printed circuit board. 
The solid printed circuit board 10 provided with the 
indicator 10 and the switch 16 is housed in a 
casing 8 constituted by a holder 4 and a cover 6 
both of which are made of an insulating material, in 
a state that a part of the printed circuit board 10 is 
extended rearward for use for external connection. 

Further, a light-transmissible operation cover 
20 is fitted in the front portion of the casing 8. 
When the operation cover 20 is pushed and re- 
leased, an actuator 18 of the switch 16 is pushed 
and released to thereby operate the switch 16 by 
the action of an operation mechanism constituted 
by two movable members 22 and 24 and an coiled 
spring 26 connecting the two movable members 22 
and 24 to each other. At that time, an electrical 
signal externally fed from the switch 16 and an- 
other electrical signal externally fed to the indicator 
12 correspondingly to the operation of the switch 
16 are transmitted through the outward extended 
portion of the printed circuit board 10. 

An indicator built-in switch unit 28 in Fig. 2 will 
be described mainly with respect to different points 
from the switch above-mentioned indicator built-in 
switch unit 2. In Fig. 2, items the same as or 
equivalent to those in Fig, 1 are referenced cor- 
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respondingly. in this case, a flexible printed circuit 
board 30 is used in place of the solid printed circuit 
board 10 of the above case. The flexible printed 
circuit board 30 is bent so as to form two, front and 

5 rear, stages within the casing 8. Terminals 14 of 
the indicator 12 and terminals 17 of the switch 16 
are soldered respectively to the front and rear 
stages of the flexible printed circuit board 30. A 
part of the flexible printed circuit board 30 is out- 

w ward extended rearward. 

The operation mechanism of the switch 16 is 
• constituted by two left and right coil springs 34 and 
a movable member 32 supported by the two coil 
springs 34 at their front sides, so that when the 

75 operation mechanism is pushed and released by 
means of the operation cover 20, the actuator 18 of 
the switch 16 is operated. 

However, both the indicator built-in switch units 
2 and 28 have a basic problem that the depths Li 

20 and L 2 are large because the space for the termi- 
nals 1 4 and the operation mechanism is necessary 
between the indicator 12 and the switch 16, and 
further because the space for the terminals 17 are 
necessary at the rear side of the switch 16. 

25 Additionally, the indicator built-in switch unit 2 

in Fig. 1 has a problem that the terminals 14 of the 
indicator 12 must be arranged in one row and bent 
at 90 degrees as shown in the drawing in order to 
use only one solid printed circuit board 10 to 

30 thereby make the switch inexpensive. Accordingly, 
the pitch of the terminals 14 inevitably becomes 
small in the case where the number of the termi- 
nals 14 are large (for example, 12 terminals are 
required in an indicator for indication of four digits 

35 of numerals), and it is necessary to pay fine atten- 
tion so that the interval between adjacent ones of 
the terminals is not short-circuited in soldering, 
resulting in poor workability in assembling. 
- On the other hand, in the indicator built-in 

40 switch unit 28 in Fig. 2, the printed circuit board 30 
which is flexible and bent transversely is used. 
Accordingly, the terminals 14 of the indicator 12 
can be arranged in two row and there arises there- 
fore no problem of such poor workability as de- 

45 scribed above. The indicator built-in switch unit 28, 
on the other hand, has a problem that it is more 
expensive than the case of using the solid printed 
circuit board 10 because of use of the flexible 
printed circuit board 30. 

so Such an indicator built-in switch unit of the 

type as described above basically has a structure 
in which an indicator and a switch are put into a 
casing so that the inner switch is operated by 
pressing a light-transmissible operation cove pro- 
vided in the front side of the indicator. Further, the 
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Indicator can indicate the contents of an electric 
signal given from the outside. 

In recent years, ticket vending machines or the 
like have been subjected to an attempt to use them 
commonly to both visually handicapped and non- 
handicapped persons. For example, a measure in 
which a plurality of aforementioned indicator built-in 
switch unit 2 are arranged on an operation panel of 
a ticket vending machine or the like as shown in 
Fig. 15 (in which the plane of the paper of drawing 
corresponds to the operation panel) and are pro- 
vided with braille tapes 4 (inscribed in braille for 
respectively expressing the contents of indication 
for the indicator built-in switch units 2) respectively 
stuck to the vicinities (for example, upper portions) 
of the indicator built-in switch units 2, has been 
taken for such common use. 

In the aforementioned configuration, each in- 
dicator built-in switch unit 2 and the braille tape 4 
corresponding to the switch unit 2 are prepared 
separately. In particular, in the case where a large 
number of indicator builHn switch units 2 are ar- 
ranged side by side in several stages, the distance 
between upper and lower indicator builHn switch 
units vertically adjacent to each other is shortened. 
Accordingly, there arises a disadvantage in that the 
correspondence between the braille tape 4 and the 
indicator built-in switch unit 2 may be missed (in 
particular, the upper and lower indicator built-in 
switch units 2 may be mistaken for each other). 

Further, spaces for the braille tapes 4 must be 
kept. Furthermore, the distance between upper and 
lower indicator built-in switch units vertically adja- 
cent to each other must be enlarged sufficiently to 
reduce operation errors. Accordingly, there arises a 
disadvantage in that a large space is required and, 
accordingly, the operation panel or the like be- 
comes large in size. 

Further, as shown in Fig. 26, indicator built-in 
switch units 2 each having a numerical indicator 4 
provided in the back of a light-transmissible opera- 
tion cover 3 to electrically indicate a fare are used 
in the conventional ticket vending machine or the 
like. Or, as shown in Fig. 27, illuminated push- 
button switches each having a name indication 
plate 8 provided in the back of a light-transmissible 
operation cover 7 to indicate (inscribe) both fare 
and destination are used in the conventional ticket 
vending machine or the like. 

In the indicator built-in switch unit 2 as shown 
in Fig. 26, a destination and a corresponding fare 
must be checked through an information display 
plate, or the like, provided separately and then a 
switch corresponding to the fare must be searched 
and pushed. Accordingly, there arises a disadvan- 
tage in that much labor is taken for selection of the 
switch. 

On the other hand, in the illuminated pushbut- 
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ton switch 6 in which both destination and fare are 
written as shown in Fig. 27, the aforementioned 
disadvantage can be almost eliminated. However, 
the name indication plate 8 must be exchanged to 
5 new one whenever the fare is changed. Accord- 
ingly, there arises a disadvantage in that much 
labor is taken for the exchanging work. 



w SUMMARY OF THE INVENTION 

The present invention is therefore directed to 
eliminate the aforementioned disadvantages in the 
prior art and a first object of the invention is to 

75 provide an indicator built-in switch unit in which the 
depth can be reduced and in which rows of termi- 
nals of an indicator can be arranged in one printed 
circuit board even in the case where the printed 
circuit board is a solid printed circuit board. 

20 A second object of the present invention is to 

provide a novel and useful indicator built-in switch 
unit in which characters written in braille are pro- 
vided in a portion of the front side of an operation 
cover so that the operation cover can be easily 

25 pressed by fingers used for reading the characters 
written in braille to prevent a visually handicapped 
person from missing the correspondence between 
the characters written in braille and the switch unit, 
and in which the characters written in braille are 

30 provided to avoid the front of the indicator so that 
the switch unit can be used commonly to both 
visually handicapped and non-handicapped per- 
sons. 

A third object of the present invention is to 
35 provide an indicator built-in switch unit which is 
simple in configuration and small in the number of 
necessary parts to reduce the number of work 
steps and facilitate manufacturing, and which is 
totally small in the depth thereof to facilitate mount- 
40 ing to the operation panel and attain a high space 
factor. 

A fourth object of the present invention is to 
provide an indicator built-in switch unit which is 
easy in selection of the switch and which can 
45 easily cope with the change of a fare indicated or 
the like. 

A fifth object of the present invention is to 
provide an indicator built-in switch unit in which use 
of any indication plate having fixed contents of 

50 indication (destination, trade name, etc.,) and re- 
quiring much labor and time for exchange as in a 
segmental-indicator built-in switch unit provided to 
attain the fourth object is avoided, and in which the 
contents of indication can be changed freely and 

55 widely through the switching operation of one 
switch so as to be used for multiple purposes. 

To attain the first object, according to an as- 
pect of the present invention, the indicator built-in 

3 
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switch unit comprises: a casing made of an insula- 
tor; a printed circuit board arranged in the casing 
so as to be substantially in parallel to the front 
surface of the casing and so as to partly project out 
from the casing; an indicator attached to the front 
side of the printed circuit board in the casing; a 
switch attached to the rear side of the printed 
circuit board; a light-transmissible operation cover 
fitted in the front portion of the casing so as to be 
movable in the direction of pushing force exerted 
on the operation cover; and an operation mecha- 
nism for operating the switch by inverting the push- 
ing force in response to the pushing operation on 
the operation cover. 

In this case, preferably, the operation cover 
may be configured so as to be straight movable 
backward and forward or may be rotatable in the 
front and rear directions. 

Further, preferably, a bent lever-like movable 
member may be fitted in a bottom portion of the 
casing so that a fulcrum of the lever-like movable 
member is taken from the casing, that is to say, the 
operation mechanism may be configured so that 
when one end portion of the movable member is 
pushed by a leg extended from the cover, an 
actuator projected to the rear side of the switch is 
pressed by the other end portion, of the movable 
member. 

Further, preferably, the casing may be com- 
posed of a holder and a cover so that a reinforce- 
ment plate spring is fitted down in bottom portion 
of the holder, the movable member being fitted 
down on the plate spring. 

Further, preferably, the printed circuit board 
may be a solid printed circuit board or may be a 
flexible printed circuit board. In the case where a 
part of the printed circuit board is extended out of 
the casing from a side thereof, a rear corner por- 
tion of the casing is cut away. In the case where a 
flexible printed circuit board is used and a part of 
the printed circuit board is extended out of the 
casing from the rear thereof, whether the rear cor- 
ner portion of the casing is cut away or not is 
desiredly decided. 

In the aforementioned indicator built-in switch 
unit, the printed circuit board is arranged in the 
casing so as to be substantially parallel to the front 
side of the casing and then the indicator and the 
switch are attached in the front and rear thereof 
respectively. Accordingly, the space in the front 
and rear directions in the casing can be utilized 
effectively to make it possible to reduce the depth 
compared with the conventional indicator built-in 
switch unit. 

Furthermore, for the same reason, there is no 
necessity of bending the printed circuit board by 
90° with the terminals of the indicator aligned in 
one row, even in the case where a solid printed 



BNSDOCID: <EP 0406496A2_I_> 



circuit board is used as the printed circuit board. 
That is, the terminals can be arranged in rows on 
one printed circuit board. 

To attain the second object, according to an- 

5 other aspect of the present invention, in the indica- 
tor built-in switch unit characters written in braille 
are provided in a portion which is in the front of the 
operation cover and out of the front of the indicator. 
Preferably, the operation cover is made to be rotat- 

70 able in the front and rear directions around a shaft 
provided in the rear portion of the characters writ- 
ten in braille. Preferably, a braille member having 
the characters inscribed in braille may be remov- 
ably attached to the operation cover. Preferably, 

75 the operation cover may be removably fitted in the 
front portion of the casing. 

According to the aforementioned indicator built- 
in switch unit, characters written in braille are pro- 
vided in a portion of the front side of the operation 

20 cover or in other words characters written in braille 
are united with the operation cover. Accordingly, a 
visually handicapped person can operate the in- 
dicator built-in switch unit through pressing the 
operation cover by his fingers used for reading the 

25 characters written in braille. 

Further, the characters written in braille are 
provided to avoid the front of the indicator. Accord- 
ingly, a visually non-handicapped person can rec- 
ognize the contents of indication from the indicator 

30 with no labor. 

To attain the third object, according to a further 
aspect of the present invention, the indicator built- 
in switch unit comprises: a casing made of an 
insulator; a light-transmissible operation cover fitted 

35 in a front portion of the casing so as to be movable 
in the direction of pushing force exerted on the 
operation cover; a printed circuit board arranged in 
the casing so as to be along a front portion of the 
operation cover and partly extended out of the 

40 casing; an indicator having a plurality of LED chips 
directly attached in the front side of the printed 
circuit board in the casing; a switch attached in the 
rear side of the printed circuit board in the casing; 
and an operation mechanism for operating the 

45 switch by inverting the pushing force in response 
to the pushing operation on the operation cover. As 
described above, in this indicator built-in switch 
unit, the plurality of LED chips forming an indicator 
are directly attached in the front side of the printed 

so circuit board in the casing. Accordingly, the plural- 
ity of pin terminals provided to connect between 
the indicator and the printed circuit board in the 
prior art become unnecessary, so that the number 
of connections can be reduced. Further, the printed 

55 circuit board peculiar to the indicator becomes 
unnecessary. 

To also attain the third object, according to 
another aspect of the present invention, the indica- 

4 
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tor built-in switch unit comprises: a casing made of 
an insulating material; a iight-transmissible opera- 
tion cover fitted in a tront portion of the casing so 
as to be movable in the direction of pushing force 
exerted on the operation force; a flexible printed 
circuit board arranged in the casing so as to be 
along a front portion of the operation cover and 
partly* extended out of the casing; an indicator 
having a second printed circuit board provided with 
a plurality of LED chips mounted thereon, the sec- 
ond printed circuit board being directly soldered to 
the front side of the flexible printed circuit board in 
the casing; a switch attached in the rear side of the 
flexible printed circuit board in the casing; and an 
operation mechanism for operating the switch by 
inverting the pushing force in response to the 
pushing operation on the operation cover. 

in the indicator built-in switch unit having the 
aforementioned features, the indication printed cir- 
cuit board having a plurality of LED chips mounted 
thereon is directly soldered to the front side of the 
flexible printed circuit board in the casing. Accord- 
ingly, there arises the same advantage in that the 
plurality of pin terminals provided to connect be- 
tween the indicator and the printed circuit board in 
the prior art become unnecessary and, accordingly, 
the number of connections can be reduced. 

To attain the fourth and fifth objects, according 
to a still further aspect of the present invention, in 
the indicator built-in switch unit having a structure 
in which an indicator electrically variable in the 
contents thereof and a switch are received in a 
casing so that the switch is operated by pushing 
operation effected on a iight-transmissible opera- 
tion cover provided in the front side of the indica- 
tor, an indication member for indicating the con- 
tents of indication is provided in a portion which is 
in the front of the operation cover and out of the 
front of the indicator. In this case, preferably the 
dot-matrix indicator is attached to the rear portion 
of the operation cover, and a flexible printed circuit 
board partly extended out of the casing is con- 
nected to the dot-matrix indicator so that the dot- 
matrix indicator can be operated with the operation 
cover. Preferably, the dot- matrix indicator may be 
made of an electroluminescent indicator (EL dis- 
play). 

According to the indicator built-in switch unit 
having the aforementioned features, the dot-matrix 
indicator can indicate an item, such as destination, 
tradename, etc., and, at the same time, the seg- 
mental indicator can indicate another item, such as 
a corresponding fare, charge or the like. In other 
words, one item, such as destination, or the like, 
and the other item, such as a corresponding fare, 
can be indicated with together. Accordingly, the 
selection of the switch can be made easily. Further, 
the two indicators are electrically variable in con- 



tents of indication thereof. Accordingly, not only the 
switch can easily cope with the change of the fare 
but also the switch can easily cope with the 
changes of the destination, tradename, etc. Fur- 
5 thermore, one switch can be used for multiple 
purposes through switching the contents of indica- 
tion in the two indicators. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 
invention will be apparent from the following de- 
scription taken in connection with the accompany- 
15 ing drawings, wherein: 

Figs. 1 and 2 are schematic longitudinal sec- 
tions showing examples of conventional indica- 
tor built-in switch units; 

Fig. 3 is a longitudinal section showing an in- 
20 dicator built-in switch unit according to a first 
embodiment of the present invention; 
Fig. 4 is a sectional view taken along the line I - 
I in Fig. 3; 

Fig. 5 is a view showing the inside of a bottom 
25 portion of a casing of the indicator built-in switch 
unit depicted in Fig. 3; 

Figs. 6A, 6B and 6C are views showing a pro- 
cess for installing the indicator built-in switch 
unit depicted in Fig. 3 in an operation panel; 

30 Fig. 7 is a partly sectional view showing a modi- 
fication of the first embodiment in which a solid 
printed circuit board in the indicator built-in 
switch unit according to the first embodiment 
depicted in Fig. 3 is replaced by a flexible 

35 printed circuit board; 

Fig. 8 is a partly sectional view showing another 
modification of the first embodiment in which a 
flexible printed circuit board is used in the in- 
dicator built-in switch unit depicted in Fig. 3 and 

40 is partly extended out of the rear surface of the 
casing; 

Fig. 9 is a longitudinal section showing an in- 
dicator built-in switch unit according to a second 
embodiment of the present invention; 
45 Fig. 10 is a sectional view taken in the like II - II 
in Fig. 9; 

Fig. 1 1 is a view showing the inside of a bottom 
portion of a casing of the indicator built-in switch 
unit depicted in Fig. 9; 

so Figs. 12A, 12B and 12C are views showing a 
process for installing the indicator built-in switch 
unit depicted in Fig. 9 in an operation panel; 
Fig. 13 is a partly sectional view showing a 
modification of the second embodim nt in which 

55 a solid printed circuit board in the indicator built- 
in switch unit according to the first embodiment 
depicted in Fig. 9 is replaced by a flexible 
printed circuit board; 
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Fig. 14 is a partly sectional view showing an- 
other modification of the first embodiment in 
which a flexible printed circuit board is used in 
the indicator built-in switch unit depicted in Fig. 
9 and is partly extended out of the rear surface 
of the casing; 

Fig. 15 is a front view showing a conventional 
technique having a structure in which a plurality 
of conventional indicator built-in switch units are 
arranged side by side on an operation panel, 
and braille tapes inscribed in braille correspond- 
ing to the switch units are stuck to the operation 
panel; 

Fig. 16 is a longitudinal section showing an 

indicator built-in switch unit according to a third 

embodiment of the present invention; 

Fig. 17 is a front view of the indicator built-in 

switch unit depicted in Fig. 16; 

Fig. 18 is a longitudinal section showing an 

indicator built-in switch unit according to a fourth 

embodiment of the present invention; 

Fig. 19 is a longitudinal section showing an 

example of a prior example indicator built-in 

switch unit forming the background of the 

present invention; 

Fig. 20 is an enlarged sectional view of an 

indicator portion depicted in Fig. 19; 

Fig. 21 is a longitudinal section showing an 

indicator built-in switch unit according to a fifth 

embodiment of the present invention; 

Fig. 22 is an enlarged sectional view of an 

indicator portion depicted in Fig. 21; 

Fig. 24 is a longitudinal section showing an 

indicator built-in switch unit according to a sixth 

embodiment of the present invention; 

Fig. 25 is an enlarged sectional view of an R- 

portion depicted in Fig. 24; 

Fig. 26 is a schematic front view showing a 

conventional technique of an indicator built-in 

switch unit; 

Fig. 27 is a schematic front view showing a 
conventional technique of an illuminated push- 
button switch; 

Fig. 28 is a vertical sectional view showing an 
indicator built-in switch unit according to a sev- 
enth embodiment of the present invention; 
Rg. 29 is a front view of the indicator built-in 
switch unit depicted in Rg. 28; 
Fig. 30 is a view showing the inside of a bottom 
portion of the casing in the indicator built-in 
switch unit depicted in Fig. 28; 
Rg. 31 is a longitudinal section showing an 
indicator built-in switch unit according to an 
eighth embodiment of the present invention; 
Fig. 32 is a front view of the indicator built-in 
switch unit depicted in Rg. 31 ; and 
Fig. 33 is a view showing the inside of a bottom 
portion of the casing in the indicator built-in 



switch unit depicted in Rg. 31 . 



DESCRIPTION OF THE PREFERRED EMBODI- 
5 MENTS 

Now, referring to Fig. 3 et seq. of the accom- 
panying drawings, the preferred embodiments of 
the present invention will be described. 

io Fig. 3 is a longitudinal section showing an 

embodiment of the indicator built-in switch unit 
according to the present invention, Fig. 4 is a cross 
section taken along a line 1-1 in Fig. 3, and Fig. 5 is 
view showing the inside of the bottom portion of 

15 the casing of the indicator built-in switch unit of 
Fig. 3. 

In an indicator built-in switch unit 40 of the 
embodiment, a casing 48 is constituted by a box- 
like holder 44 opened at its front side (the left side 

20 in Rg. 3) and a box-like cover 46 fittingly covering 
the holder 44 at its opened side. Both the holder 
44 and the cover 46 are made of an insulating 
material. A solid printed circuit board 50 is pro- 
vided in the casing 48 so as to be substantially 

25 parallel to the front surface of the casing 48, a part 
of the solid printed circuit board 50 being outward 
(transversely) extended from one side of the casing 
48 for use for external connection. 

An indicator 52 such as an LED indicator or the 

30 like is attached to the front side (the left side in Rg. 
3) of the printed circuit board 50 in the casing 48. 
A switch 56, such as a tact switch, is attached to 
the rear side of the printed circuit board 50 in a 
back-to-back relation with the indicator 52, and an 

35 actuator 562 of the switch 56 is rearward projected 
from the rear of the switch 56. Respective termi- 
nals 521 and 561 of the indicator 52 and the switch 
56 are attached, for example, by soldering, to the 
printed circuit board 50 at its opposite surfaces 

40 respectively. 

The reason why the indicator 52 and an opera- 
tion cover 60 which will be described later are 
upward slanted in Rg. 3 is that the upper side in 
the drawing becomes the upper side in ordinary 

45 fashion of use of the indicator built-in switch unit 40 
and therefore if the indicator 52 and the operation 
cover 60 are upward slanted, the indication of the 
indicator 52 and be easily seen from the slant 
upward direction. The indicator 52 and the opera- 

50 tion cover 60 are not always necessarily to be 
slanted (for example, see an example in Rg. 7 
which will be described later.) 

in this embodiment, the light-transmissible op- 
eration cover 60 is fitted in the casing 48 at its front 

55 portion so as to be straight movable (slidable) in 
the frontward/rearward direction as shown by an 
arrow A in the drawing. The operation cover 60 
may be transparent or semitransparent, and may 
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be colorless or colored. 

Further, in this embodiment, two supporting 
portions 441 are provided side by side on the 
bottom surface of the holder 44, lever-like elastic 
movable members 64a and 64b each of which is 
bent in an inverted-V shape when viewed inside 
(see Fig. 4) are put on the two supporting portions 
441 respectively. Each of the movable members 
64a and 64b has a longer portion located at its 
outer side and a shorter portion located at its inner 
side. The movable members 64a and 64b may be 
pushed and released as indicated by arrows B by 
means of two legs 601 extended from the operation 
cover 60. At this time, the supporting portions 441 
act as fulcrums of the movement of the movable 
members 64a and 64b respectively, and the re-* 
spective outer-side end portions 641 of the mov- 
able members 64a and 64b act as points of recep- 
tion of force from the two legs 601 of the operation 
cover 60. In response to the abovementioned 
movement of the movable members 64a and 64b, 
the respective inner-side end portions 642 of the 
movable members 64a and 64b act as points of 
application of force to push and release the ac- 
tuator 562 of the switch 56 in the directions of an 
arrow C. Thus, the operation mechanism of the 
switch 56 is configured. In short, in this operation 
mechanism, in response to the pushing operation 
onto the operation cover 60, the direction of the 
pushing force exerted on the operation cover 60 is 
reversed by the movable members 64a and 64b so 
that the actuator 562 of the switch 56 is operated 
by the reversed force. 

In such a configuration of the operation mecha- 
nism of the switch 56, the structure is so simple in 
comparison with the conventional operation mecha- 
nism, that the parts thereof may be reduced in 
number and the depth L3 which will be described 
later may be also reduced. 

The reason why the movable members 64a 
and 64b are provided in pair is that the actuator 
562 of the switch 56 can be surely operated even 
in the case where the operation cover 60 is slantin- 
gly pushed. Alternatively, only one of the two mov- 
able members 64a and 64b may be provided. 

Further, it is preferable to provide a reinforcing 
plate 66 on the rear surface sides of the movable 
members 64a and 64b as illustrated in this embodi- 
ment so that the restoring force of the movable 
members 64a and 64b and the operation cover 60 
can be increased by the action of the reinforcing- 
plate spring 66. However, the reinforcing plate 
spring 66 is not an indispensable member. Further, 
as shown in the drawings, displacement preventing 
engagement/stopper portions 661 are extended 
from the reinforcing plate spring 66 at its opposite 
sides respectively. 

In the indicator built-in switch unit 40, the print- 
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ed circuit board 50 is disposed in the casing 48 
substantially in parallel to the front surface of the 
casing 48, a part of the printed circuit board 50 is 
extended outside the casing 48, and the indicator 

5 52 and the switch 56 are attached, back to back 
with each other, to the printed circuit board 50 at 
its front and rear surfaces respectively within the 
casing, so that the front and rear spaces in the 
casing 48 are usefully effectively used in a manner 

70 so that, for example, the length of the terminals 
521 and 561 of the indicator 52 and the switch 56 
was no influence on the depth dimension. Accord- 
ingly, the depth L 3 can be reduced extremely in 
comparison with the conventional indicator built-in 

75 switch units 2 and 28 shown in Figs. 1 and 2 
respectively. For example, both the depths Li and 
L2 of the conventional indicator built-in switch units 
2 and 28 were about 36 mm, while the depth L 3 of 
the indicator built-in switch unit 40 in the embodi- 

20 ment can be reduced to about ig mm which is 
about half of that of the conventional indicator built- 
in switch units. Accordingly, when the indicator 
built-in switch unit 40 is used, the appliance may 
be saved in space and may be reduced in size. 

25 Further, since the printed circuit board 50 is 

disposed in parallel to the front surface of the 
casing 48, the terminals 521 of the indicator 52 
may be arranged in two (or more than two) rows on 
a single solid printed circuit board 50 unlike the 

30 conventional case of, for example, the indicator 
built-in switch unit 2 in which it has been necessary 
to align the terminals of the indicator and to bent 
the terminals at 90 degrees. Accordingly, in the 
indicator built-in switch unit in this embodiment, 

35 soldering work can be easily carried out even in 
the case where the number of the terminals 521 
are large, resulting in improvement in assembling 
workability. Further, since only one printed circuit 
board is used, the switch can be manufactured in 

40 expensively. 

In the conventional case where a part of the 
printed circuit board 50 is extended from the side 
surface of the casing 48 as shown in Fig. 1 , it has 
been difficult to attach the indicator built-in switch 

45 unit 2 on the operation panel, or the like, in the 
case where the indicator built-in switch unit 2 is to 
be attached by inserting it in the operation panel or 
the like, because the outward extended part of the 
printed circuit board 50 has become a hindrance. 

50 In order to prevent such difficulties, in the 

indicator built-in switch unit 40 in this embodiment, 
as shown in Fig. 3, a rear corner portion of the 
casing 48 (more specifically, the holder 44 in this 
embodiment) is cut away at the side thereof op- 

55 posite to the side from which the printed circuit 
board 50 is extended. In the drawing, the reference 
numeral 481 designates the cut surface of the 
casing 48. 

7 
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The way of cutting will be more specifically 
described. The cut surface 481 is formed so as to 
be located at least in the inside of a circular arc 72 
which is drawn with a center thereof at a point P on 
the outer surface of the casing 48 where the print- 
ed circuit board 50 is outward extended and with a 
radius which is the distance between the point P 
and a point Q on the casing 48 at the opposite side 
to the point P. The cut surface 481 may be a plane 
as shown in the drawing or may be an R-surface, 
that is, a curved surface. 

Referring to Figs. 6A through 6C, now, descrip- 
tion will be made as to the procedure of attaching 
such an indicator built-in switch unit 40 onto the 
operation panel. First, as shown in Fig. 6A, the 
outward extended portion of the printed circuit 
board 50 of the indicator built-in switch unit 40 is 
inserted into an opening portion 781 of an opera- 
tion panel 78. The opening portion 781 corre- 
sponds to the outside form of the indicator built-in 
switch unit 40. In this case, the printed circuit 
board 50 may have an externally connecting con- 
nector 76 attached thereon in advance, or the print- 
ed circuit board 50 may be longer in length than 
that illustrated. In the drawing, the reference nu- 
meral 74 designates a pair of U-shaped panel- 
attaching plate springs attached on the casing 48 
at the outside left and right sides thereof. 

Next, as shown in Fig. 6B, the indicator built-in 
switch unit 40 is turned about a position in the 
vicinity of the above-mentioned point P. At this 
time, since the casing 48 has the cut-away rear 
corner portion as described above, the casing 48 
does not touch the operation panel 78. 

The indicator built-in switch unit 40 is pushed 
into the operation panel 78 while being further 
turned, so that the indicator built-in switch unit 40 
is completely fitted in the opening portion 781 of 
the operation panel 78 and fixed by the plate 
springs 74, as shown in Fig. 6C. 

Referring to Figs. 3 through 5 again, an exam- 
ple of the procedure of assembling the indicator 
built-in switch unit 40 will be described hereunder. 
First, the reinforcing plate spring 66 is fitted from 
above into the bottom portion of the holder 44, and 
then the movable members 64a and 64b are fitted 
from above into the bottom portion of the holder 44 
and onto the reinforcing plate spring 66. in this 
case, in this embodiment, side projecting portions 
644 and engagement/stopper portions 643 are pro- 
vided on each of the movable members 64a and 
64b, and flotation preventing portions 444 and pro- 
jections 443 engageable with the projecting por- 
tions 644 and engagement/stopper portions 643 
respectively are formed on the holder 44 (see Fig. 
5, etc.), so that the movable members 64a and 64b 
can be slidably fitted on the supporting portions 
441 , and the fitted movable members 64a and 64b 
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can be prevented from coming off (floating up) by 
the flotation preventing portions 444 and the pro- 
jectiosn 443 after the movable members 64a and 
64b have been fitted. Accordingly, the assembling 

5 work is made extremely easy. 

Next, the printed circuit board 50 having the 
indicator 52 and the switch 56 mounted onthe front 
and rear surfaces thereof respectively is fitted from 
the above of the movable members 64a and 64b 

w with the part of the printed circuit board 50 ex- 
tended outside. The cover 46 is covered from the 
front side of the indicator 52, the printed circuit 
board 50, and the switch 56, and the operation 
cover 60 is further fitted from the front side of the 

15 assembly to thereby complete the assembling. 

That is, in the indicator built-in switch unit 40, 
the parts may be put in order from the bottom, so 
that not only the operation mechanism but the 
whole of the indicator built-in switch unit 40 is 

20 extremely easily assembled, and it is easy to cope 
with automatization of the process of assembly. 

If such a solid printed circuit board 50 as 
described above in the embodiment is used as a 
printed circuit board, the cost can be lowered in 

25 comparison with the case of using a flexible sub- 
strate. It is however a matter of course that a 
flexible printed circuit board may be used if neces- 
sary. If a flexible printed circuit board is used, the 
flexible printed 'circuit board may be elongated so 

30 as to serve also as wiring, so that a cable or the 
like for interconnection between the indicator built- 
in switch unit and other appliances (for example, a 
mother circuit board, etc.) becomes unnecessary, 
and the connection with the other appliances be- 

35 comes easy. 

Fig. 7 shows an example of modification in 
which a flexible printed circuit board 80 is used, in 
this case, if a reinforcing plate 82 is used in the 
casing 48 together with the flexible printed circuit 

40 board 80 as shown in the drawing, the other struc- 
ture may be quite the same as that in the case of 
using the solid printed circuit board. Accordingly, 
one and the same indicator built-in switch unit 40 
may easily employ either one of the solid and 

45 flexible printed circuit boards in response to user's 
requirements or the like. 

Further, in the case of using the flexible printed 
circuit board 80, for example, as shown in Fig. 8, 
the flexible printed- circuit board 80 may be bent 

so along the wall surfaces in the inside of the casing 
48 and a part of the bent printed circuit board 80 
may be passed through between the holder 44 and 
the cover 46 so as to project outward from the rear 
surface of the casing 48. In such an configuration, 

55 it is not always necessary to cut away the rear 
corner portion of the casing 48 as in the embodi- 
ment illustrated in Fig. 3, and the indicator built-in 
switch unit of this modification may be easily in- 
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serted into the operation panel or the like even if 
the casing 48 has a rear corner portion 482 which 
is not cut away. It is a matter of course that the 
rear corner portion 482 may be cut away like the 
rear corner portion 481 for the purpose of use of 
the casing 48 commonly to the case of the em- 
bodiment of Fig. 3, for the purpose of unification of 
design, or the like. 

Further, as in this example of modification, if 
both the opposite surfaces of the reinforcing plate 
82 are covered with the flexible printed circuit 
board 80 in the inside of the casing 48, a printed 
circuit board having only one conductor surface 
may be used as the flexible printed circuit board 
80 and the terminals 521 and 561 of the indicator 
52 and the switch 56 may be soldered on both the 
front and rear sides of the flexible printed circuit 
board 80, so that the cost can be lowered in 
comparison with the case where a printed circuit 
board having opposite conductor surfaces is used 
as the flexible printed circuit board 80. 

Fig. 9 is a sectional view showing a second 
embodiment of the indicator built-in switch unit 
according to the present invention. Fig. 10 is a 
sectional view taken along a line ll-ll in Fig. 9, in 
which- left half of terminals 521 of an indicator 52 
are omitted to be illustrated. Fig. 11 is a view 
showing the inside of the bottom portion of a 
casing of the indicator built-in switch unit in Fig. 9.. 
In order not to make double description, items the 
same as or equivalent to those in the first embodi- 
ment described above with respect to Figs. 3 
through 8 are referenced correspondingly, and the 
points different from the first embodiment will be 
mainly described hereunder. 

The basic configuration of an indicator built-in 
switch unit 140 of the second embodiment is sub- 
stantially similar to that of the indicator built-in 
switch unit 40 of the first embodiment except the 
operation mode of the operation cover 60. That is, 
a casing 48 is constituted by a holder 44 and a 
cover 46, and a solid printed circuit board 50 is 
provided in the casing 48 substantially in parallel to 
the front surface of the casing 48 (the left surface 
in Fig. 9) so that a part of the solid printed circuit 
board 50 is extended from one side surface of the 
casing 48 to the outside (transversal ly) for use for 
external connection. An indicator 52 is attached to 
the front surface side of the printed circuit board 50 
in the casing 48, two switches 56 are attached to 
the rear surface side of the printed circuit board 50 
(see Fig. 10), and actuators 562 of the respective 
switches 56 are projected rearward. The reason 
why it is preferable to slant the indicator 52 and the 
operation cover 60 is the same as that described 
above. 

In this second embodiment, unlike the first 
embodiment, the light-transmissible operation cov- 



er 60 fitted in the casing 48 at the front portion 
thereof has two fitting portions 602 rotatably fitted 
to two projecting shafts 461 inwardly projected 
from the left and right surface sides of the cover 46 

5 so that the operation cover 60 is rotatable about 
the projecting shafts 461 in the front and rear 
directions as indicated by an arrow A (see Fig. 9). 

Further, in this second embodiment, the opera- 
tion mechanism of the switches 56 is configured in 

70 a manner as follows. That is, supporting portions 
441 and 442 are provided on the bottom surface in 
the holder 44 at its central portions and opposite 
sides respectively, and an elastic lever-like mov- 
able member 64 is put on the supporting portions 

75 441 and 442. The lever-like movable member 64 is 
substantially U-shaped in plan view (see Fig. 11) 
and is bent into an inverted-V shape in side videw 
having a longer half portion and a shorter half 
portion (see Fig. 9), so that the movable member 

20 64 can be pushed and released in the directions as 
indicated by an arrow B by means of a leg 601 
extended from the operation cover 60. At this time, 
the supporting portions 441 and 442 act as ful- 
crums of the movement of the movable member 

25 64, and the longer-portion side end portion 641 of 
the movable member 64 acts as a point of recep- 
tion of force from the leg 601 of the operation 
cover 60. in response to the above-mentioned 
movement of the movable member 64, the shorter- 

30 portion side end portions 642 of the movable mem- 
ber 64 act as points of application of force to push 
and release two actuators 562 of the respective 
switches 56 at the same time in the directions of 
an arrow C. Thus, the operation mechanism of the 

35 switches 56 is configured. In short, in this operation 
mechanism, in response to the pushing operation 
onto the operation cover 60, the direction of the 
pushing force exerted on the operation cover 60 is 
reversed by the movable member 64 so that the 

40 actuators 562 of the respective switches 56 are 
operated by the reversed force. 

In pushing operation of the operation cover 60, 
if a position near the lower end portion thereof is 
pressed, the movement of the operation cover 60 

45 is light because the center of rotation of the opera- 
tion cover 60 is at a position near the upper end 
portion thereof. A notch 501 is formed in the print- 
ed circuit board 50 so that the printed circuit board 
50 does not interfere with the leg 601 of the 

so operation cover 60. 

Having such a configuration as described 
above, the operation mechanism of the switches 56 
in this second embodiment becomes simple in 
structure in comparison with the conventional one, 

55 so that the number of parts can be reduced and 
the depth L4 of the switch assembly which will be 
described later can be made small. 

Further, in the indicator built-in switch unit 40 
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of the first embodiment shown in Fig. 3, etc. in 
which the operation cover 60 and the indicator 52 
are slanted so that the operation cover 60 is push- 
ed from slantwise above, the pressing direction and 
the moving (straight moving) direction of the opera- 
tion cover 60 do not coincide with each other. 
Accordingly, there is a possibility that the lower 
portion of the operation cover 60 and the casing 48 
are rubbed with each other to thereby cause wear 
or the like. On the contrary, in the second embodi- 
ment in which the operation cover 60 employs the 
rotation system, such a possibility never occurs, so 
that the indicator built-in switch unit 140 is more 
preferable in view of operation property, prolonga- 
tion of life time, etc. The reason why it is preferable 
to provide a reinforcing plate spring 66 on the rear 
surface of the movable member 64 is the same as 
described above. The number of the switches 56 
may be reduced to one. In this case, the number of 
the end portions 642 of the movable member 64 
may be reduced to one. 

Also in the indicator built-in switch unit 140 of 
the second embodiment, the printed circuit board 
50 is provided within the casing 48 so as to be 
substantially in parallel to the front surface of the 
casing 48, a part of the printed circuit board 50 is 
extended outside the casing 48, and the indicator 
52 and the switches 56 are attached to the printed 
circuit board 50 at its front and rear surfaces re- 
spectively, so that the front and rear spaces in the 
casing 48 are usefully effectively used, and, for 
example, the length of the terminals 521 and 561 
of the indicator 52 and the switch 56 has no 
influence on the depth dimension. Accordingly, 
when the indicator built-in switch unit 40 is used, 
the appliance may be saved in space and may be 
reduced in size. 

Further, since the printed circuit board 50 is 
disposed in parallel to the front surface of the 
casing 48, the terminals 521 of the indicator 52 
may be arranged in two (or more than two) rows on 
the single solid printed circuit board 50. Accord- 
ingly, in the indicator built-in switch unit in this 
embodiment, soldering work can be easily carried 
out even in the case where the number gf the 
terminals 521 are large, resulting in improvement in 
assembling workability. Further, since only one 
printed circuit board is used, the switch can be 
manufactured inexpensively. The reason why the 
rear corner portion of the casing 48 is cut away 
and the method of cutting the cut surface 481 in 
the case where a part of the printed circuit board 
50 is transversally extended from the side surface 
of the casing 48 as in this embodiment are the 
same as described above. The procedure of at- 
taching the indicator built-in switch unit 140 onto an 
operation panel 78 is illustrated in Figs. 12A 
through 12C. Since this procedure is substantially 
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the same as that of Figs. 6A through 6C, the same 
description will be omitted here. 

Referring to Figs. 9 through 1 1 again, an exam- 
ple of the procedure of assembling the indicator 

5 built-in switch unit 140 of the second embodiment 
will be described hereunder. First, the reinforcing 
plate spring 66 is fitted from above into the bottom 
portion of the holder 44, and then the movable 
member 64 is fitted from above into the bottom 

io portion of the holder 44 and onto the reinforcing 
plate spring 66. In this case, in this embodiment, 
side projecting portions 644 and 
engagement/stopper portions 643 are provided on 
the movable member 64, and flotation preventing 

75 slots and projections 443 engageable with the pro- 
jecting portions 644 and engagement/stopper por- 
tions 643 respectively are formed in the supporting 
portions 442 and on the holder 44 respectively (see 
Fig. 11, etc.), so that the movable member 64 can 

20 be slidably fitted on the supporting portions 441 
and 442, and the fitted movable member can be 
prevented from coming off (floating up) by the 
flotation preventing portions 444 and the projec- 
tions 443 after the movable member 64 has been 

25 fitted. Accordingly, the assembling work is made 
extremely easy. Next, the printed circuit board 50 
having the indicator 52 and the switch 56 mounted 
on the front and rear surfacbes thereof respectively 
is fitted from the above of the movable members 

30 64a and 64b with the part of the printed circuit 
board 50 extended outside. The cover 46 is cov- 
ered from the front side of the indicator 52, the 
printed circuit board 50, and the switch 56, and the 
operation cover 60 is further fitted from the front 

35 side of the assembly to thereby complete the as- 
sembling. 

That is, in the indicator built-in switch unit 40, 
the parts may be put in order from the bottom, so 
that not only the operation mechanism but the 

40 whole of the indicator built-in switch unit 40 is 
extremely easily assembled, and it is easy to cope 
with automatization of the process of assembly. 

Also in this second embodiment, the flexible 
printed circuit board 80 may be used in place of 

45 the solid printed circuit board 50. The example of 
modification in which the flexible printed circuit 
board 80 is used is illustrated in Fig. 13. Also in the 
modification, the reinforcing plate 82 is used to- 
gether with the flexible printed circuit board 80, and 

so the opposite surfaces of the reinforcing plate 82 
are covered with the flexible printed circuit board 
80. The reason why this configuration is preferable 
is the same as described above. 

Further, in the case of using the flexible printed 

55 circuit board 80, for example, as shown in Rg. 14, 
the flexible printed circuit board 80 may be bent 
along the wall surfaces in the inside of the casing 
48 and a part of the bent printed circuit board 80 
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may be passed through between the holder 44 and 
the cover 46 so as to project outward from the rear 
surface of the casing 48. In such an configuration, 
it is not always necessary to cut away the rear 
corner portion of the casing 48 as in the second 
embodiment illustrated in Fig. 9, and the indicator 
built-in switch unit of this modification may be 
easily inserted into the operation panel or the like 
even if the casing 48 has a rear corner portion 482 
which is not cut away. 

Fig. 16 is a longitudinal section showing a third 
embodiment of the indicator built-in switch unit 
according to the present invention. Fig. 17 is a 
front view showing the indicator built-in switch unit 
of Fig. 16. 

An indicator built-in switch unit 12 of the three 
embodiment is configured in a manner so that a 
reinforcing plate 16 is disposed in a casing 14 
made of an insulator so as to be substantially 
parallel to the front surface (the left surface is Fig. 
16) of the casing 14. The opposite, front and rear, 
surfaces of the reinforcing plate 16 are covered 
with a flexible printed circuit board 1 8 having only 
one conductor surface and having a part thereof 
extended out from the rear surface of the casing 14 
for use for external connection. It is a matter of 
course that the configuration may be modified so 
that a solid printed circuit board is used in place of 
the reinforcing plater 16 and the flexible printed 
circuit board 18 as described above and a part of 
the solid printed circuit board is drawn out from a 
side surface of the casing 14. 

An indicator 20 such as an LED indicator or the 
like is attached to the front side (the left side in Fig. 
16) of the printed circuit board 18 in the casing 14. 
A switch 22, such as a tact switch, is attached to 
the rear side of the printed circuit board 18 and an 
actuator 221 of the switch 22 is rearward extended 
from the rear of the switch 22. 

The reason why the indicator 20 and an opera- 
tion cover 24 which will be described later are 
upward slanted in Fig. 16 is that the upper side in 
the drawing becomes the upper side in ordinary 
fashion of use of the indicator built-in switch unit 12 
and therefore if the indicator 20 and the operation 
cover 24 are upward slanted, the indication of the 
indicator 20 can be easily seen from the slant 
upward direction. The indicator 20 and the opera- 
tion cover 24 are not always necessarily to be 
slanted to realize the present invention. 

The light-transmissible operation cover 24 re- 
movably fitted in the casing 48 at the front portion 
thereof has two fitting portions 243 rotatably and 
removably fitted to two projecting shafts 142 in- 
wardly projected from the left and right surface 
sides of the casing 14 so that the operation cover 
24 is rotatable about the projecting shafts 461 in 
the front and rear directions as indicated by an 



arrow A. The operation cover 60 may be transpar- 
ent or semitransparent, and may be colorless or 
colored. 

Supporting portions 141 are provided on the 

5 bottom surface of the casing 14, and an elastic 
lever-like movable member 26 is received in the 
casing 14 and put on the supporting portions 141. 
The lever-like movable member 26 is substantially 
U-shaped in plan view and is bent into an inverted- 

io V shape inside view having a longer half portion 
and a shorter half portion, so that the movable 
member 26 can be pushed and released in the 
directions as indicated by an arrow B by means of 
a leg 241 extended from the operation cover 24 in 

75 response to the pushing of the operation cover 24 
in the direction of an arrow A. At this time, the 
supporting portions 141 act as fulcrums of the 
movement of the movable member 26, and the 
longer-portion side end portion of the movable 

20 member 26 acts as a point of reception of force 
from the leg 601 of the operation cover 24. In 
response to the above-mentioned movement of the 
movable member 26, the shorter-portion side end 
portion of the movable member 26 acts as a point 

25 of application of force to push and release the 
actuator 221 of the switch 22 in the directions of an 
arrow C. 

A recess portion 242 is formed in the front 
surface of the operation cover 24 at a part thereof 

30 which is not in front of the indicator 20 and which 
is, in this embodiment, in front of the projection 
shafts 142 acting as pivotal axes of the foregoing 
rotation of the operation cover 24. A tape-like or 
plate-like braille mark member 28 on which braille 

35 marks have been stamped is received in the re- 
cess portion 242, and covered with a removable 
frame-like braille mark cover 30. Thus, the braille 
mark stamped member 28 is removably attached 
to the operation cover 24. The contents of braille 

40 marks of the braille mark stamped member 28 are 
made to correspond to those of indication indicated 
by the indicator 20 in actual use of the indicator 
built-in switch unit 12. 

Thus, in the indicator built-in switch unit 12 

45 described above, the braille marks and the opera- 
tion cover 24 are united with each other. Accord- 
ingly, when the indicator built-in switch unit 12 is 
used, for example, in a ticket vending machine or 
another vending machine as described above, a 

so visually handicapped person can operate the in- 
dicator built-in switch unit 12 by pushing the opera- 
tion cover 24 with his or her fingers by which the 
person has just detected the contents of the braille 
marks. Accordingly, there is no possibility of occur- 

55 rence of maloperation due to erroneous operation 
by a visually handicapped person as a result of 
misunderstanding on the correspondence between 
the braille marks and the switch unit. Further, since 
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the braille mark stamped member 28 Is provided 
so as not to obstruct the forward sight of the 
indicator 20 as described above, also a visually 
healthy person can visually recognize the contents 
of indication of the indicator 20 with no trouble. 
Therefore, the indicator built-in switch unit 12 and 
hence a ticket vending machine or the like using 
the indicator built-in switch unit 12 can be used 
commonly to visually handicapped persons and 
visually healthy persons. Moreover, unlike the con- 
ventional indicator built-in switch unit, it is not nec- 
essary to provide' the braille mark stamped tape or 
the like separately from the operation cover 24, so 
that the space for the braille mark stamped tape is 
not necessary. Further, even if a plurality of indica- 
tor built-in switch units 12 are disposed closely to 
each other, no maloperation occurs for the fore- 
going reasons, so that the interval between the 
switches, particularly, vertical intervals, can be re- 
duced. As a result, the space in an operation panel 
or the iike can reduced and the size of an appli- 
ance as a ticket vending machine or the like can be 
reduced. 

Being configured so as to be rotatable about 
the supporting shafts behind the braille mark 
stamped member 28 in the front/rear direction as 
illustrated in this third embodiment, the operation 
cover 24 is not easily rotated even if pressing force 
is slightly applied to the operation cover 24 when 
fingers touch the braille mark stamped member 28 
to recognize the contents of braille marks. Further, 
suffice it to push a portion slightly under the braille 
mark stamped member 28 when a person wishes 
to push the the operation cover 24, and therefore 
the probability of occurrence of maloperation dur- 
ing recognition of the contents of braille marks is 
exceedingly reduced. It is a matter of course that 
the operation cover 24 may be configured so as to 
be straight movable or slidable in the front and rear 
directions. In such a case, if the pressing force 
(that is, the spring force of the movable member 26 
or the iike) or the stroke of the operating cover 24 
is taken into consideration, it is possible to reduce 
the probability of occurrence of maloperation dur- 
ing recognition of braille mark contents. 

Fig. 18 shows a fourth embodiment of the 
indicator built-in switch unit according to the 
present invention. In an indicator built-in switch unit 
32 of this embodiment, an operation cover 24 is 
configured so as to be straight moval or slidable in 
the front and rear directions. Specifically, in this 
fourth embodiment, the operation cover 24 has 
fitting projections 244 formed thereon and the cas- 
ing 14 has recess portions 143. The operation 
cover 24 is removably fitted in the front surface 
portion of the casing 14 through fitting of the fitting 
projections 244 into the recess portions 143 so that 
the operation cover 24 is straight movable or slida- 



ble in the front and rear directions as indicated by 
an arrow A in Fig. 18. Further, the operation cover 
24 has a leg 241 so that the leg 241 may push a 
lever-like movable member 26 extending in the 

5 direction perpendicular to the paper of drawing to 
thereby operate an actuator 221 of a switch 22 in 
the direction as indicated by an arrow C in Fig. 18. 
The configuration of the other parts of the fourth 
embodiment is substantially the same as that of the 

io third embodiment of Fig. 16, and therefore double 
description about it is omitted. 

If such a braille mark stamped member 28 is 
removably attached on the operation cover 24 in a 
manner as described above in the foregoing em- 

75 bodiments. when the contents of indication is to be 
changed, for example, when a fare or the like is to 
be changed, the indicator built-in switch unit 32 
may easily cope with the change only by replacing 
the braille mark stamped member 28 by a new 

20 one. Altenatively, the braille mark stamped member 
28 may be bonded on the operation cover 24 or 
braille marks may be directly stamped on the op- 
eration cover 24 per se. Even in the latter case, 
since the operation cover 24 is removably fitted in 

25 the front surface portion of the casing 14 as de- 
scribed above, the indicator built-in switch unit 32 
may easily cope with the change of fare or the like 
only by replacing the operation cover 24 by new 
one. 

30 Further, in the case where the braille mark 

stamped member 28 is received in the recess 
portion 242 formed in the operation cover 24 and 
the braille mark stamped member 28 is covered 
with the braille mark cover 30 as illustrated in the 

35 third and fourth embodiments, the indicator built-in 
switch unit is preferable in good appearance and in 
good operation property because no excessive pro- 
jections are formed on the surface of the operation 
cover 24 regardless of the fact that the braille mark 

40 stamped member 28 is simply received in the 
recess portion 242 or the braille mark stamped 
member 28 is bonded on the surface of the opera- 
tion cover 24. Further, the indicator built-in switch 
unit is preferable in that it is difficult that the braille 

45 mark stamped member 28 is undesirably removed 
or peeled. Such a configuration is however not 
always necessary to realize the present invention. 

Fig. 21 is a longitudinal section showing a fifth 
embodiment of the indicator built-in switch unit 

so according to the present invention. This embodi- 
ment is an improvement of the indicator built-in 
switch unit 12 of Fig. 19 which is shown as a prior 
example corresponding to the foregoing second 
mbodiment illustrated in Fig. 9. 

55 In the indicator built-in switch unit 40 of the fifth 

embodim nt, a solid printed circuit board (the term 
"solid" means "hard" in this specification, in com- 
parison with the concept of "soft" or "flexible") 42 
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is disposed in a casing 18 along the slanting front 
surface of an operation cover 28. A part of the solid 
printed circuit board 42 is extended out, trans- 
versely, from a side surface of the casing 18 for 
use for external connection. An indicator 44 is 
provided on the front surface of the printed circuit 
board 42 in the casing 18, and two switches 26 are 
provided side by side on the rear surface of the 
printed circuit board 42 (the positional relationship 
of two actuators 261 of the respective switches 26 
is shown in Fig. 23). 

Referring to Fig. 22, the configuration of the 
indicator 44 will be described. In the fifth embodi- 
ment, a plurality of LED chips constituting the 
indicator 44 are directly mounted on the front sur- 
face of the printed circuit board 42 within the 
casing 18. Specifically, a plurality of LED chips 442 
are disposed in the form of segments on conduc- 
tors of a predetermined pattern (not shown) pro- 
vided on the front surface of the printed circuit 
board 42 so as to indicate, for example, numerals, 
and the LED chips 442 are bonded on the conduc- 
tor, for example, by a conductive adhesive. Further, 
the LED chips 442 are connected, through wire 
bonding by use of wires 443, to predetermined 
conductors provided on the front surface of the 
printed circuit board 42. Moreover, a lamp house 
446 having a diffusion filter 447 mounted thereon is 
attached on the front surface of the printed circuit 
board 42 so as to cover the LED chips 442. When 
the LED chips 442 are to be connected through 
wire bonding to the conductors on the front surface 
of the printed circuit board 42, it is preferable the 
at least the conductor surface portions to be bon- 
ded are previously subject to treatment such as 
plating with gold, silver, or the like, so that the 
bonding is easily performed. In the thus configured 
indicator built-in switch unit 40, since the plurality 
of LED chips 442 constituting the indicator 44 are 
directly mounted on the front surface of the printed 
circuit board 42 within the casing 18, it is not 
necessary to provide the plurality of pin terminals 
244 which are used in the prior example indicator 
built-in switch unit 12 so as to connect the indicator 
24 to the printed circuit board 22, and therefore 
connection portions are reduced. Further, it is not 
necessary to provide the printed circuit board 241 
peculiar to the indicator. As a result, when the 
indicator built-in switch unit 40 is considered as a 
whole, not only the number of parts decreases but 
the number of working steps such as a soldering 
step and the like decreases in comparison with the 
case of the prior example indicator built-in switch 
unit 12, so that the manufacturing cost can be 
reduced. Further, the reliability of the switch 40 is 
improved because of reduction in number of the 
connection portions. Further, unlike the prior exam- 
ple case illustrated in Fig. 19, no excessive space 



is formed between the indicator 44 and the printed 
circuit board 42 so that the depth dimension L2 of 
the indicator built-in switch unit 40 can be reduced 
correspondingly. Although the depth dimension Li 

5 was about 19 mm in the prior example indicator 
built-in switch unit 12, the depth dimension L2 of 
the indicator built-in switch unit 40 could be re- 
duced to about 16 mm. 

Fig. 23 shows the inside of a bottom portion of 

70 the casing 18 of the indicator built-in switch unit 40. 
In this embodiment, a movable member 30 U- 
shaped in side view is fitted on a reinforcing plate 
spring 32 so as to collectively operate the two 
switches 26 at the same time. Engagement por- 

75 tions 142 for preventing the movable member 30 
from floating up and engagement portions 143 for 
preventing the movable member 30 from jumping 
out are provided on a holder 1 4. 

Referring to Fig. 21 again, a rear corner portion 

20 of the side surface of the casing 18 opposite to the* 
portion from which the printed circuit board 42 is 
extended out is cut away to form a cut-away sur- 
face 181. The reason why the rear corner portion of 
the side surface of the casing 18 is cut away is as 

25 follows. That is, in this configuration, when the 
indicator built-in switch unit 40 is to be attached 
onto an operation panel 48, the portion of the 
printed circuit board 42 extended out from the 
casing 18 is first inserted into an opening of the 

30 operation panel 48 and then the indicator built-in 
switch unit 40 is pushed into the operation panel 48 
while being rotated counterclockwise in Fig. 21) 
about a point in the vicinity of a point P at an outlet 
of the printed circuit board 42. At this time, the 

35 indicator built-in switch unit 40 can be inserted into 
the opening 481 of the operation panel 48 with no 
interference by the printed circuit board 42 and 
with no striking by the rear corner portion of the 
casing 18 against the operation panel 48. 

40 In the case of using the solid printed circuit 

board 42 of this fifth embodiment as a printed 
circuit board, the indicator built-in switch unit 40 
can be made inexpensive in comparison with the 
case of using a flexible printed circuit board. It is 

45 however a matter of course to use a flexible printed 
circuit board, if necessary, in combination with a 
reinforcing plate in the same manner as in the 
foregoing cases. 

In the case of using a flexible printed circuit 

50 board, the flexible printed circuit board is made 
long so as to be used also as wiring to another 
appliance to thereby make it possible to eliminate 
an interconnection cable or the like. Further, since 
the flexible pringted circuit board can be bent with- 

55 in the casing 18 so that a part of the flexible 
printed circuit board is extended out from the rear 
surface of the casing 18, the indicator built-in 
switch unit 40 can be inserted into the operation 
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panel 48 of the like even if the rear corner portion 
of the casing 1 8 is not always cut away unlike the 
fifth embodiment as illustrated in Fig. 21. 

That is, Fig. 24 shows a sixth embodiment of 
the indicator built-in switch unit which is a modifica- 
tion of the above fifth embodiment, in which in an 
indicator built-in switch unit 50, a flexible printed 
circuit board 22 is used in place of the foregoing 
solid printed circuit board 42, and a reinforcing 
plate 20 for the flexible printed circuit board 22 is 
provided only on the portion of the switches 26. 

Similarly to the above case of the fifth embodi- 
ment, the indicator 44 is constituted by a plurality 
of LED chips 442 which are mounted on a solid 
printed circuit board 46, and a lamp house 464 or 
the like is attached on the solid printed circuit 
board 46. Also in this sixth embodiment, when the 
LED chips 442 are to be connected through wire 
bonding to the conductors on the front surface of 
the solid printed circuit board 46, it is preferable 
the at least the conductor surface portions to be 
bonded are previously subject to treatment such as 
plating with gold, silver, or the like, so as to facili- 
tate the bonding. The solid printed circuit board 46 
is disposed on a front surface portion of the flexible 
printed circuit board 22 and both the printed circuit 
boards are directly soldered to each other (through 
no such pin terminals 244 as used in the prior 
example). 

A specific example of the soldered portion will 
be described in detail with reference to Fig. 25 
which is an enlarged sectional view showing the 
portion R in Fig. 24. 

The solid printed circuit board 46 has a sub- 
strate 461 having conductors 462 and 463 of pre- 
determined patterns Provided on the front and rear 
surfaces thereof respectively, and both the conduc- 
tors 462 and 463 are connected to each other 
throuth conductors 465 in through holes 464. The 
plurality of LED chips 442 are attached on the 
conductors 462 on the front surface of the solid 
printed circuit board 46 by a conductive aunesive 
the like, and connected through wire bonding to the 
conductors 462 by using wires 443, in the same 
manner as described above. In this sixth embodi- 
ment, the flexible printed circuit board 22 is config- 
ured such that conductors 222 of a predetermined 
pattern are provided on the surface of a base film 
221 and covered with a cover film 223. Through 
holes 224 are formed through necessary portions 
for connection and the conductors 222 are exposed 
in the surrounding of the through holes 224 so that 
the conductors 222 and the conductors 463 pro- 
vided on the rear surface of the solid printed circuit 
board 46 are directly soldered to each other 
through solder 34. 

In the indicator built-in switch unit 50 of the 
sixth embodiment of Fig. 24, the solid printed cir- 



cuit board 46 constituting the indicator 44 serves 
also as a reinforcing plate for the flexible printed 
circuit board 22. Further, even in the case of using 
the flexible printed circuit board 22, it is not neces- 

5 sary that the LED chips 442 are wire-bonded di- 
rectly onto the flexible printed circuit board 22, and 
therefore it is not necessary that the flexible printed 
circuit board 22 is plated with gold, silver, or the 
like. That is, since suffice it to plate the conductors 

io 462 on the front surface of the solid printed circuit 
board 46 with gold, silver, or the like, a flexible 
printed circuit board generally treated by soldering 
can be used as the flexible printed circuit board 22. 
Since the solid printed circuit board 46 con- 

75 stituting the indicator 44 is soldered directly onto 
the flexible printed circuit board 22 also in the sixth 
embodiment, it is not necessary to provide such a 
plurality of pin terminals 244 as used in the prior 
indicator built-in switch unit 1 2 so as to connect the 

20 indicator 24 to the printed circuit board 22. Further, 
even if the solid printed circuit board 46 and the 
flexible printed circuit board 22 are soldered to 
each other, portions to be soldered are reduced to 
half (that is, only at the one side) in comparison 

25 with the case of using the pin terminals 224, and 
therefore also connection portions are reduced. As 
a result, when the indicator built-in switch unit 50 is 
considered as a whole, the cost thereof can be 
reduced because the number of parts and the 

30 number of working steps such as a soldering step 
or the like are decreased in comparison with the 
prior example indicator built-in switch unit 12, and 
the reliability of the switch 50 is improved because 
of reduction in number of connection portions. 

35 Further, since no excessive space is formed 

between the indicator 44 and the flexible printed 
circuit board 22, the depth dimension L 3 of the 
indicator built-in switch unit 50 can be reduced, for 
example, to about 16 mm, similarly to the case of 

40 the foregoing fifth embodiment. 

As the operation cover 28, an operation cover 
straight movable or slidable in the front and rear 
directions may be used in place of the operation 
cover rotatable in the front and rear directions 

45 within the front surface portion of the casing 18 as 
shown in the foregoing embodiments. Moreover, 
although it is preferable to make the front surface 
portion of the operation cover 28 inclined upward 
as shown in the foregoing embodiments and to 

so make the printed circuit boards 42 and 22 and the 
like in the casing 18 inclined corresponding to the 
inclination of operation cover 28 as shown in the 
foregoing embodiments in the viewpoints of opera- 
tion property of the operation cover 28 from the 

55 slant upward and facility of inspection of the con- 
tents of indication of the indicator 44, this configu- 
ration is not always indispensable to the present 
invention. That is, the operation cover 28 and the 
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printed circuit boards 42 and 22 are provided along 
the front surface portion of the casing 18 without 
being inclined. 

Fig. 28 is a longitudinal section showing a 
seventh embodiment of the indicator built-in switch 
unit according to the present invention. Fig. 29 is a 
front view showing the indicator built-in switch unit 
of Fig. 28. Fig. 30 is a view showing the inside of a 
bottom portion of a casing of the indicator built-in 
switch unit of Fig. 28. This embodiment is intended 
to eliminate the disadvantages in the prior art 
shown in Figs. 26 and 27. 

In an indicator built-in switch unit 12 of the 
seventh embodiment, a casing 18 is constituted by 
an interval structure of a box-like holder 14 made 
of an insulator and opened at its front side (the left 
side in Fig. 28), and a box-like cover 16 fittingly 
covering the holder 14 at its opened side. 

In the casing 18, a reinforcing plate 20 on 
which a flexible printed circuit board 22 having one 
conductor surface is provided on a part of the front 
surface of the reinforcing plate 20. The rear surface 
of the reinforcing plate 20 is disposed along a 
slanting front surface portion of an operation cover 
28 which will be described later. The flexible print- 
ed circuit board 28 is bent along a wall surface of 
the casing 18, and a part of the flexible printed 
circuit board 22 is extended out from the rear 
surface of the casing 18 through the holder 14 and 
the cover 16 for use for external connection. 

An indicator 24, such as, for example, an LED 
numerical indicator, or the like, in which the con- 
tents of indication contents are electrically variable, 
is attached on the front surface of the reinforcing 
plate 20, and the terminals of the indicator 24 are 
soldered to the flexible printed circuit board 22. 

A switch 26 such as a tact switch or the like is 
attached on the rear surface of the reinforcing plate 
20, and an actuator 261 of the switch 26 is pro- 
vided on the rear surface of the switch 26, the 
terminals of the switch 26 being soldered to the 
flexible printed circuit board 22. 

On the front surface portion of the casing 18, 
two fitting members 281 are provided so as to be 
rotatably and removably fitted onto two projection 
shafts 161 projected inward from the respective 
right and left side surfaces of the cover 16 con- 
stituting the casing 18, and a light-transmissible 
operation cover 28 is removably fitted so as to be 
rotatable about the projection shafts 181 in the 
front and rear directions as indicated by an arrow A 
in Fig. 28. The operation cover may be transparent 
or semitransparent, and may be colored. 

The reason why the front surface portion of the 
operation cover 28 and the indicator 24 are upward 
slanted in Fig. 28 is that the upper side in the 
drawing becomes the upper side in ordinary fash- 
ion of use of the indicator built-in switch unit 12 



and therefore if the indicator 24 and the operation 
cover 24 are upward slanted, the operation cover 
28 can be operated from the slant upward direction 
and the contents of indication of the indicator 24 

5 can be easily seen from the slant upward direction. 
The indicator 24 and the operation cover 28 are not 
always indispensable to the present invention. 

An elastic lever-like movable member 30 is 
received in a bottom portion of the casing 18, more 

10 specifically, of the holder 14 constituting the casing 
18. The movable member 30 is bent into an in- 
verted V-shape in side view having a longer half 
portion and a shorter half portion, so that the mov- 
able member 30 can be pushed and released in 

75 the directions as indicated by an arrow A by means 
of a projection 282 provided on the operation cover 
28. At this time, the supporting portion 141 pro- 
vided on the bottom surface of the holder 14 acts 
as a fulcrum of the movement of the movable 

20 member 30, and the longer-portion side end por- 
tion of the movable member 30 acts as a point of 
reception of force from the projection 282 of the 
operation cover 30. In response to the above-men- 
tioned movement of the movable member 30, the 

25 shorter-portion side end portion of the movable 
member 30 acts as a point of application of force 
to push and release the actuator 261 of the switch 
26 in the directions indicated by an arrow B. Thus, 
the operation mechanism of the switch 26 is con- 

30 figured. The holder 14 is provided with engage- 
ment portions 142 for preventing the movable 
member 30 from floating up and engagement por- 
tions 143 for preventing the movable member 30 
from jumping-out. 

35 In the seventh embodiment, a reinforcing plate 

spring 32 is provided at the rear surface side of the 
movable member 30 to thereby increase the restor- 
ing force of the movable member 30 and the 
operation cover 28. However, the provision of such 

40 a reinforcing plate spring is not indispensable to 
the present invention. In this embodiment, an open- 
ing 283 is provided in the front surface portion of 
the operation cover 28 so as not to obstruct the 
forward sight of the indicator 24, a light shielding 

45 frame 38 is fitted into the opening 283 to its deep- 
est portion, an indication member 36 is removably 
fitted in the opening 283 in front of the light shield- 
ing frame 38, and an indication portion cover 34 is 
removably fitted in the opening 283 in front of the 

so indication member 36. At this time, the level of the 
surface of the indication portion cover 34 is sub- 
stantially the same as that of the surface of the 
operation cover 28 so that no excessive projections 
are formed on the surface of the operation cover 

55 28. 

Further, in this embodiment, two light sources 
40 such as light emission diodes or the like are 
provided on a portion of the reinforcing plate 20 
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behind the indication member 36 and the like, and 
the terminals of the light sources 40 are soldered 
to the flexible printed circuit board 22. In this 
embodiment, the indication portion cover 34 is con- 
stituted by a transparent member, and provided 
with engagement portions 341 for preventing the 
cover 34 from unnecessarily coming off. The in- 
dication member 36 is constituted by a transparent 
member, and indication contents, for example, des- 
tinations, trade names, or the like, are indicated on 
the front or rear surface of the indication member 
36, for example, by carving, printing, or the like. 
Further, in this embodiment, the indication member 
36 is constituted by a semitransparent member so 
as to also act to diffuse the light from the light 
sources 40. The light shielding frame 38 encloses 
a portion from the light sources 40 to the rear 
surface of the indication member 36 so as to act 
basically to prevent light from the light sources 40 
from leaking sideward. 

In the thus configured indicator built-in switch 
unit 12, therefore, destinations, trade names, or the 
like are indicated by the indication member 36 
attached on the operation cover 28, and fares or 
the like corresponding to the contents of the indica- 
tion of the indication member 36 are indicated by 
the indicator 24 provided in the inside of the switch 
unit 12, so that destinations, trade names, or the 
like can be indicated together with fares or the like. 
Unlike the conventional indicator built-in switch unit 
2 in which only numerical indication is performed 
by the numerical indicator 4. selection of switches 
can be performed easily. 

Since the contents of indication of the indicator 
24 are electrically variable, in the case of revising a 
fare, the contents of indication of the indicator 24 
can be electrically changed, for example, by 
changing a control program for the indicator 24 
without excessively consuming labor. Unlike the 
conventional illuminated push button switch 6 using 
the system in which the indication plate 8 is 
changed, the indicator built-in switch unit 12 can 
easily cope with the revision of a fare or the like. 

If the indication member 36 is attached on the 
operation cover 28, it is possible to obtain the 
foregoing fundamental effects. If the indication 
member 36 is removably fitted into the opening 
283 of the operation cover 28 as illustrated in the 
seventh embodiment, the indicator built-in switch 
unit 12 is preferable in fine appearance and operat- 
ing property because no excessive projections are 
formed on the surface of the operation cover 28, 
and the exchange of the indication member 36 cam 
be easily performed. 

Further, if the indication member 36 is con- 
stituted by a light-transmissible member and the 
light sources 40 are provided behind the indication 
member 36, the contents of indication of the indica- 



tion member 36 are so bright as to be easily seen. 

•When the light sources 40 are provided as 
described above, a diffusion plate for diffusing light 
from the light sources 40 may be provided on the 

5 rear surface portion of the indication member 36 or 
the indication member 36 may be made to have a 
function of diffusing light from the light sources 40 
as described above in this embodiment. In either 
configuration, more uniform irradiation light can be 

70 obtained. In the case where the indication member 
36 is made to have a function of diffusion, there is 
a further effect that the number of parts is reduced. 

If the light shielding frame 38 is provided as 
shown in the seventh embodiment, light from the 

75 light sources 40 can be prevented from leaking to 
the surrounding of the indicator 24 even when the 
indicator 24 is disposed closely to the light sources 
40 in one and the same casing 18, so that it can be 
prevented that it is difficult to see indication con- 

20 tents of the indicator 24. If the light shielding frame 
38 is constituted, for example, by a white member 
or the like so as to have the function that light from 
the light sources 40 is reflected and the inner 
circumferential surface of the light shielding frame 

25 38 is spread forward, the light from the light sour- 
ces 40 can be more efficiently led forward, and 
therefore indication contents of the indication mem- 
ber 36 can be more easily seen. 

The indication member 36 may be made to be 

30 a mere diffusion plate, and the indication portion 
cover 34 may be made to be an indication member 
by indicating the contents of indication, for exam- 
ple, on the rear surface of the indication portion 
cover 34, or another thin sheet-like light-transmis- 

35 sible indication member may be sandwiched be- 
tween the indication portion cover 34 and the diffu- 
sion plate. Further, a solid printed circuit board 
(hard printed circuit board) may be used in place of 
the reinforcing plate 20 and connected to the flexi- 

40 ble printed circuit board 22 a part of which is 
extended out from the casing 18. Alternatively, a 
solid printed circuit board is used in place of the 
reinforcing plate 20 and the flexible printed circuit 
board 22 and a part of the solid printed circuit 

45 board is extended out from the casing 18. As the 
operation cover, an operation cover straight mov- 
able or siidable in the front and rear directions may 
be used in place of such a rotatable operation 
cover 28 as described above. 

so If the flexible printed circuit board 22 and the 

like are disposed in the casing 18 along the front 
surface portion of the operation cover 28 as shown 
in the seventh embodiment or along the front sur- 
face portion of the casing 18 and the indicator 24, 

66* and if the light sources 40 and the switch unit 12 
are attached on the front and rear surfaces of the 
flexible printed circuit board 22 or the like, it is 
possible to obtain such effect that the depth dim n- 
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sion of the Indicator built-in switch unit 12 is not 
affected by the length of the terminal portions of 
the indicator 24, the light source 40, and the switch 
26, so that the space of the casing 18 in the front 
and rear directions can be usefully and effectively 
utilized to thereby reduce the depth dimension of 
the indicator built-in switch unit 12. 

Moreover, if the operation mechanism of the 
switch 26 is constituted by the movable member 
30 as described above or the like, the structure of 
the indicator built-in switch unit 12 can be simpli- 
fied and the depth dimension of the switch 12 can 
be reduced. 

Fig. 31 is a longitudinal section showing an 
indicator built-in switch unit according to an eighth 
embodiment of the present invention; Fig. 32 is a 
front view of the indicator built-in switch unit de- 
picted in Fig. 31; and Fig. 33 is a view showing the 
inside of a bottom portion of the casing in the 
indicator built-in switch unit depicted in Fig. 31. 
The disadvantage in the conventional technique 
shown in Figs. 26 and 27 can be eliminated by this 
eighth embodiment. 

In this eighth embodiment the indicator built-in 
switch unit 20 has a casing 26 which is composed 
of a box-iike holder 22 made of an insulator and 
opened forward (left in Fig. 31) and. a box-iike 
cover 24 made of an insulator and fitted on the 
holder 22 from the opening side. 

A flexible printed circuit board 30 having a 
conductor at one side and wound on both front and 
rear surfaces of a reinforcement plate 28 is ar- 
ranged in the casing 26 so as to be along the front 
portion of the casing 26. The flexible printed circuit 
board 30 is bent in the casing 26 so that a part of 
the circuit board 30 is drawn out of the casing 26 
at the rear surface thereof through a gap between 
the holder 22 and a back cover 224 of the holder 
22 to thereby be subjected to external connection. 
The reference numeral 32 designates a connector. 

A segmental indicator 34 is attached on the 
front side of the reinforcement plate 28 so that the 
front surface of the indicator 34 is arranged along 
the inclined front portion of an operation cover 42 
which will be described later and, at the same time, 
terminals 341 of the indicator 34 are soldered to 
the flexible printed circuit board 30. 

The segmental indicator which is, for example, 
made of a light-emitting diode indicator (LED dis- 
play), is capable of indicating a number of four 
digits at its maximum as shown in Fig. 32. 

A switch 36 such as a tact switch has an 
actuator 361 having terminals soldered to the flexi- 
ble printed circuit board 30. A light-transmissible 
operation cover 42 is removably attached in the 
front portion of the casing 26. The light-transmis- 
sible operation cover 42 has two fitting portions 
421 rotatably and removably fitted on two projec- 



tion shafts 241 respectively projected Inward from 
the left and right sides of the cover 24 so that the 
operation cover 42 is rotatable around the projec- 
tion shafts 241 in the front and rear directions 

5 indicated by an arrow A. The operation cover 42 
may be transparent or may be semitransparent or 
may be colored. To make it easy to see the con- 
tents of indication in the segmental indicator 34, 
semitransparent one is preferably used. 

70 An inverted V-shaped movable member 38 

having elasticity is put in the bottom portion of the 
casing 26 (more particularly, in the bottom portion 
of the holder 22). A supporting portion 221 pro- 
vided on the bottom of holder 22 is used as a 

75 fulcrum of the movable member 38. Further, the 
longer-side end portion of the movable member 38 
is used as a point of reception of force, so that the 
longer-side end portion can be pushed or released 
by a projecting portion 422 provided on the opera- 

20 tion cover 42 in response to the pushing operation 
applied on the operation cover 42 in the directions 
of the arrow A. Furthermore, the shorter-side end 
portion of the movable member 38 is used as a 
point of application of force, by which the actuator 

25 361 of the switch 36 can be pushed or released in 
the directions of the arrow B. Thus, an operation 
mechanism for the switch 36 is constituted. As 
shown in Fig. 33, the holder 22 has 
engagement/stopper portions 222 for preventing 

30 the floating-up of the movable member 38, and 
engagement/stopper portions 223 for preventing 
the projecting-out of the movable member 38. The 
reference numeral 40 designates a reinforcement 
plate spring for increasing the restoring force of the 

35 movable member 38 and the operation cover 42. 

In this embodiment, an opening portion 423 is 
provided in a place which is in the front surface of 
the operation cover but out of the front of the 
segmental indicator 34. A dot-matrix indicator 44 is 

40 attached to the rear of the opening portion 423 by 
an indicator holder 46. Further, a light-transmissible 
window plate 48 is fitted in the opening portion 
423. A flexible printed circuit board 50 is connected 
to the dot-matrix indicator 44 and bent in the cas- 

45 ing 26 so that a part of the circuit board 50 is 
extended out of the casing 26 at the rear surface 
thereof through a gap between the back cover 224 
and the cover 24 to thereby be subjected to exter- 
nal connection. The reference numeral 52 des- 

50 ignates a connector. Accordingly, in this embodi- 
ment, the dot-matrix indicator 44 can be operated 
with the operation cover 42. Although this embodi- 
ment has an advantage in the point of view of 
easiness to see the contents of indication because 

55 the dot-matrix indicator 44 is always located for- 
ward compared with the case where the dot-matrix 
indicator 44 is fixed separately from the operation 
cover 42, it is a matter of course that the dot-matrix 
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indicator 44 may be fixed in the casing 26. 

In this eighth embodiment, the dot-matrix in- 
dicator 44 is made of an electroluminescent indica- 
tor (EL display) which is, for example, formed by 
packing a display panel of 48 x 64 dots and a drive 
circuit in a casing. Assuming now that 16x16 dots 
are allocated to one character, then the indicator 44 
can display 12 characters. Because a DC low volt- 
age (for example, DC 30V or less) driven type EL 
indicators have been developed in recent years, it 
is preferable to use such type indicators. Although 
a liquid crystal indicator may be used as the dot- 
matrix indicator 44, the electroluminescent indicator 
is rather preferred in the point of view as follows: 
(1) the EL indicator has a wide angle of field to 
make it easy to see obliquely; (2) the EL indicator 
is of a self-light-emission type to make it easy to 
see in the dark; and the like. The window plate 48 
may be preferably transparent or semitransparent 
near thereto in the point of view of easiness to see, 
because the dot-matrix indicator 44 is lower in 
intensity of light emission than the segmental in- 
dicator 34. In short according to the indicator built- 
in switch unit 20, one item such as destination, 
tradename, etc., and the other item such as fare, 
etc., can be displayed with together by means of 
displaying both the items on the dot-matrix and 
segmental indicators 34 and 44, respectively. Ac- 
cordingly, the selection of the switch can be made 
easily compared with the conventional indicator 
built-in switch unit 2 which can display nothing but 
digits. 

Further, both the dot-matrix indicator 44 and 
the segmental indicator 34 are electrically variable 
in the contents of indication, so that the contents of 
indication can be changed with little human work 
by changing a program for controlling the indica- 
tors. Accordingly, the indicator built-in switch unit 
20 can easily cope with the change of the fare as 
well as easily cope with the change of the destina- 
tion or tradename, compared with the conventional 
iiiuminated push-button switch 6 of the type de- 
signed to change the name indicator 8. Further, 
one switch (indicator built-in switch unit 20) can be 
used for multiple purposes through changing over 
the contents of indication in the two indicators 34 
and 44. As an example, another destination and 
another fare switched by one switch can be dis- 
played in a ticket vending machine. Consequently, 
the number of switches can be reduced. 

There may be a thought that the dot-matrix 
indicator 44 is used for displaying both destination 
and fare with no provision of the segmental indica- 
tor 34. In this case, however, there are disadvan- 
tages as follows. In the dot-matrix indicator, a large 
number of dots are required for displaying complex 
characters (for example, Chinese letters) or dis- 
playing characters smoothly. Accordingly, the duty 



factor of a drive signal is reduced so that the 
indication is darkened. If the peak value of the 
drive signal is increased in order to lighten the 
indication, there arises a problem in voltage with- 

5 standing of elements and heating at the time of full 
lighting. Further, the drive circuit of the dot-matrix 
indicator is complicated to make wiring difficult and 
require complex software for numerical indication. 
If segmental indication is therefore used in the digit 

io portion, light indication can be made with no occur- 
rence of the problem in heating and, at the same 
time, the drive circuit can be simplified to make 
wiring easy and eliminate the complexity in soft- 
ware. If both the segmental indicator 34 and the 

75 dot-matrix indicator 44 are provided in the switch, 
on the contrary, the switch can be used at the time 
of failure of one indicator as long as either of the 
destination (or tradename) and the fare can be 
indicated. For this reason, it is preferable that both 

20 the segmental indicator 34 and the dot-matrix in- 
dicator 44 are provided in the switch. 

The reinforcement plate 28 may be replaced 
by a solid (hard) printed circuit board. In this case, 
the flexible printed circuit board 30 may be con- 

25 nected to the solid printed circuit board so that a 
part of the flexible printed circuit board 30 can be 
extended out of the casing 26. Or, the reinforce- 
ment plate 28 and the flexible printed circuit board 
30 may be replaced by a solid printed circuit 

30 board. In this case, a part of the solid printed 
circuit board may be extended out of the casing 
26. Similarly, when the dot-matrix indicator 44 is 
designed to be fixed in the casing 26, the flexible 
printed circuit board may be replaced by a solid 

35 printed circuit board. In this case, a part of the 
solid printed circuit board may be extended out of 
the casing 26. The operation cover 42 rotational ly 
movable as described above may be replaced by 
an operation cover straight movable (slidable) in 

40 the front and rear directions. 



Claims 

45 1. An indicator built-in switch unit (40, 140) com- 
prising: 

a casing (48) made of an insulating material; 

a printed circuit board (50, 80) arranged in said 

casing so as to be substantially in parallel to the 
so front surface of said casing and so as to project out 

at a part thereof from said casing; 

an indicator (52) attached to the front side of said 

printed circuit board in said casing; 

a switch (56) attached to the rear side of said 
55 printed circuit board; 

a light-transmissible operation cover (60) fitted in 

the front portion of said casing so as to be movable 

in the direction of pushing force exerted on said 

18 



BNSDOC1D: <EP 0406496A2_I_> 



35 



EP 0 406 496 A2 



operation cover; and 

an operation mechanism (441, 64a, 64b, 562) for 
operating said switch by inverting said pushing 
force in response to the pushing operation on said 
operation cover. 

2. An indicator built-in switch unit according to 
Claim 1, in which said operation cover is fitted in 
the front portion of said casing so as to be straight 
movable in front and rear directions. 

3. An indicator built-in switch unit according to 
Claim 1, in which said operation cover is fitted in 
the front portion of said casing so as to be rotat- 
able in front and rear directions. 

4. An indicator built-in switch unit according to any 
one of Claims 1 through 3, in which a bent lever- 
like movable member (64a, 64b) is received in a 
bottom portion of said casing so that a fulcrum 
(441) of said lever-like movable member is taken 
from said casing, and in which said operation 
mechanism is constructed so that when one end 
portion (641) of said movable member is pressed 
by a leg (801) extended from said operation cover, 
an actuator (562) projected to the rear side of said 
switch is pressed by the other end portion (642) of 
said movable member. 

5. An indicator built-in switch unit according to 
Claim 4, in which said operation mechanism in- 
cludes a reinforcement plate spring (66) for re- 
inforcing the restoring force of said movable mem- 
ber, and in which said casing is composed of a 
box-like holder (44) opened at its front side and a 
box-like cover (46) fitted on said holder to cover 
the latter, said reinforcement plate spring being 
fitted down in a bottom portion of said holder, said 
movable member being fitted down on said plate 
spring. 

6. An indicator built-in switch unit according to any 
one of Claims 1 through 5, in which said printed 
circuit board is selected one of a solid printed 
circuit board (50) and a flexible printed circuit 
board (80), said part of said printed circuit board 
being extended out from one side of said casing, 
and in which a rear corner portion (481) of said 
casing at another side of said casing opposite to 
said one side is cut way. 

7. An indicator built-in switch unit according to any 
one of Claims 1 through 5, in which said printed 
circuit board is a flexible printed circuit board (80), 
said part of said printed circuit board being ex- 
tended out from the rear side of said casing. 

8. An indicator built-in switch unit (12) as shown in 
Figs. 16, 17 and 18, said switch unit having a 
structure in which an indicator (20) and a switch 
(22) are received in a casing (14) so that said 
switch is operated by pushing operation of a light- 
transmissible operation cover (24) provided in the 
front side of said indicator, said indicator built-in 
switch unit being provided with characters written 



in braille in a portion which is in the front of said 
operation cover and out of the front of said indica- 
tor. 

9. An indicator built-in switch unit according to 
s Claim 8, in which said operation cover is rotatable 

in the front and rear directions around a shaft 
provided in the rear portion of said ch aracters 
written in braille. 

10. An indicator built-in switch unit according to 
70 any one of Claims 8 and 9, in which a braille 

member (28) having said characters inscribed in 
braille is removably attached to said operation cov- 
er. 

11. An indicator built-in switch unit according to 
rs any one of Claims 8 through 10, in which said 

operation cover is removably fitted in the front 
portion of said casing. 

12. An indicator built-in switch unit (40) as shown in 
Figs. 21, 22 and 23, said switch unit comprising: 

20 a casing (18) made of an insulating material; 

a light-transmissible operation cover (28) fitted in a 
front portion of said casing so as to be movable in 
the direction of pushing force exerted on said op- 
eration cover; 

25 a printed circuit board (42) arranged in said casing 
so as to be along a front portion of said operation 
cover and partly extended out of said casing; 
an indicator (44) having a plurality of LED chips 
(442) directly attached in the front side of said 

30 printed circuit board in said casing; 

a switch (26) attached in the rear side of said 
printed circuit board in said casing; and 
an operation mechanism (261, 30, 282) for operat- 
ing said switch by inverting said pushing force in 

35 response to the pushing operation on said opera- 
tion cover. 

13. An indicator built-in switch unit (50) as shown 
Figs. 24 and 25, said switch unit comprising: 

a casing (18) made of an insulating material; 
40 a light-transmissible operation cover (28) fitted in a 
front portion of said casing so as to be movable in 
the direction of pushing force exerted on said op- 
eration force; 

a flexible printed circuit board (22) arranged in said 
45 casing so as to be along a front portion of said 
operation cover and partly extended out of said 
casing; 

an indicator (44) having a second printed circuit 
board (46) provided with a plurality of LED chips 

50 (442) mounted thereon, said second printed circuit 
board being directly soldered to the front side of 
said flexible printed circuit board in said casing; 
a switch (26) attached in the rear side of said 
flexible printed circuit board in said casing; and 

55 an.operation mechanism (261, 30, 282) for operat- 
ing said switch by inverting said pushing force in 
response to the pushing operation on said opera- 
tion cover. 
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14. An indicator built-in switch unit (12) as shown in 
Figs. 28, 29 and 30, said switch unit having a 
structure in which an indicator (24) electrically vari- 
able in the contents thereof and a switch (26) are 
received in a casing (18) so that said switch is 
operated by pushing operation effected on a light- 
transmissible operation cover (28) provided in the 
front side of said indicator, said indicator built-in 
switch unit further comprising an indication mem- 
ber (36) for indicating the contents of indication, 
said indication member being provided in a portion 
which is in the front of said operation cover and out 
of the front of said indicator. 

15. An indicator built-in switch unit according to 
Claim 14, in which an opening portion (283) is 
provided in said operation cover so that said in- 
dication member made of a light-transmissible 
member is removably fitted in said opening portion, 
and in which a light source (40) is provided in the 
back thereof. 

16. An indicator built-in switch unit according to 
Claim 15, in which a light-diffusing plate for diffus- 
ing light from said light source is provided in a 
back portion of said indication member. 

17. An indicator built-in switch unit according to 
Claim 15, in which said indication member has also 
a function of diffusing light from said light source. 

18. An indicator built-in switch unit according to 
any one of Claims 15 through 17, in which a light- 
shielding frame (38) for preventing light from said 
light source from leaking to sides is provided to 
enclose a portion of from said light source to the 
back portion of said indication member. 

19. An indicator built-in switch unit according to 
Claim 15, in which said light-shielding frame has 
also a function of reflecting light from said light 
source, and the inner circumference of said light- 
shielding frame is widen forward. 

20. An indicator built-in switch unit (20) as shown in 
Figs. 31 , 32 and 33, said switch unit comprising: 

a casing (26) made of an insulating material; 
a light-transmissible operation cover (42) fitted in a 
front portion of said casing so as to be movable in 
the direction of pushing force exerted on said op- 
eration cover; 

a dot-matrix indicator (44) and a segmental indica- 
tor (34) both received in said casing and behind 
said operation cover; 

a switch (36) received in said casing; and 
an operation mechanism (361 , 38, 422) for operat- 
ing said switch in response to the pushing opera- 
tion on said operation cover. 

21. An indicator built-in switch unit . according to 
Claim 20, in which said dot-matrix indicator is at- 
tached to the rear portion of said operation cover, 
and a flexible printed circuit board partly extended 
out of said casing is connected to said dot-matrix 
indicator so that said dot-matrix indicator is moved 



496 A2 38 

together with said operation cover. 
22. An indicator built-in switch unit according to 
Claim 20 or 21 , in which said dot-matrix indicator is 
made of an electroluminescent indicator. 
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© Disclosed is an indicator built-in switch unit (12, 
40, 50, 140) having a structure in which an indicator 
(20, 24, 34, 44, 52) and a switch (22, 26, 36, 56) are 
received in a casing (14, 18, 26, 48) so that the 
switch is operated by pushing operation of a light- 
transmissible operation cover (24, 28, 42, 60) pro- 
vided in the front side of the indicator. The switch is 
actuated to operate by an operation mechanism 
(441, 64a, 64b, 562; 261, 30, 282; 361, 38, 422) for 
operating the switch by inverting the pushing force 
exerted on the operation cover in response to the 
pushing operation applied onto the operation cover. 
The indicator and switch are attached on a printed 
circuit board (22, 42, 46, 50, 80) arranged in the 
casing so as to be substantially in parallel to the 
front surface of the casing and so as to project out at 
a part thereof from the casing. 
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